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BSTRACT
// An empirical study was conducted in order to obtain

eatment'effect estimates with the Special Regression, model for
groups in which there was no treatment. General mathematics test
rcOres were obtained /f 730 ninth graders in_city schoO3.s somewhat
similar to Title I schools, but in which no special tteatIerts were
wen. E#pothetical zperimental and control groups were foried on
e basin of pretestj scores and the data were analyzed according
ie'REC JModel C (special regression model) . Conclusions were that:
1) eve minor ceiling or floor effects resulted in nonhomogeneous
efress on lines for treatment and comparison 'groups; (2) tests of
iatiitical sighificince should preceed conclusions of educational

Signifficance.at the local school or district level; and (3)
guidelines to assist with interpreting evaluation 'results are needed.
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Abstract

An empirical study was conducted in order to obtain treatment effect

estimates with. he Special Regression model for groups in which there was no

kreatment: Results for the Special Regression TitleI evaluation nrdel were

calculated for approximately 730 ninth graders enrolled in general -math classes in
ti

54a large city school system: Conclusions were that: (1) even minor Ceiling-. or floor

effects resulted in nonhomogenous regression lines for treatment and comparison

groups, (2) tests of statistical significance should preceed conclusions of educational
de

significance at the local school or district level, and (3) guidelines to assist with

Interpreting evaluation results Are needed.
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, with No Tr atment .

Gary D. Estes.
Northwest Regional Educational Laboratory

Judith" I. Anderson
The BDM.Corporat ion

?

The Elementary and Secondary Education federal.of 1965 initiated fedal. aldto

education on a large scale. The amount of ESEA Title.I funds has steadily increased

iiitce3.965 and concurrently the number and type of compensatory program's aupp8rted

with ESEA Title I funds have also increased. Evaluations of these projects have ay'
been poorly designed and implemented; even when this has not beetethe case, comparison

across Projects has been difficult due to the wide variety of evaluation designs and

testing instruments employed. In an effort to assess the impact of Title fprograms
6

nationwide in a consistent and meaningful manner, the! ig.S: Office of Education has

provided districts with three basic evaluation designs. /

The Impact Of a Title I project is defined by the three evaluation designs as the

difference betweem the Title I 'students' observed performance and an estimate of,
what their performance would have been in the- absence of the Title I program. The

r.

' thred%valuation designs'provided are: Model A, the Norm-Referenced Model;

Model B, the Control Group Model; and Model C, the Special-Regression Model.
;

This study will provide information on'the Special Regression evaluation model.

The specific objectives are (1) to estimate treatment effect when the Special Regression

model is used with a group in which there was no-treatment; i.e., does the Special

Regression model provide an estimate of zero treatment effects when applied to, actual

data in which there was no treatment?, and (2) to proVide recommendations which
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might be Used in interpreting, the results obtained with the Special Regression.

model inparticular and all models An general.

The Special Regression model actually makes use of two regression models, the

Regress -ton Projection model and the Regression Discontinuity model. The designs
n

are useful when ad .studenta below a designated cut-off score :ire assignedto the 'Title I;
, .

program, i.e. , the treatment group, and ti i)...student at ort,above thecUt-off acorefia
1

assigned to the Title I piogram; I. e. , the comparison group. A strength of the Special
4

Regression model is- that it provides a sounder beets for establishing no- treatment
., 1- 1

0.posttest expectations than national notme ( Tellmadge. & Wood, 1975). A weakness

of the Special Regression model is the assumption that a single regression line will fit; ,

the treatment and comparison groups under no-treatment'conditions. The Regression

Projection model alsoinvolves the assumption that a linear relatitmship exists between

1 .the pretest and potest- under no-treatment conditions. However, the problem of
k

curvilinear relationships can be eliminated by using higher order regression equations

(Horst, -et al, 1975). An additional probiitpLis-.that there may be no difference in

regression line intercepts when lowest scoring Title I students make the largest

gains -- thereby masking a significant overall treatment effect. Proceidures outlined

:by Ward and Jennbaga (1973, p. 128) can be used to process data in which there might

1*, be an interaction present.

Method

rata Source. Approximately 730 ninth grade students enrolled in genral
a

mathematics classes in schools somewhat similar to the District's Ti le schools

sery d as subjects in this-Itudy. Three tests of basic mathematical skills were

adm nistered to the students in October and May. The three' tests are described below.
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The Comprehensive Tests Basic Ski,lls (CTI3S)Math Computation.subtestf
I

whiCh measures basic arithinet c skills, Form S, Level 4 was given. The test

Contains 48 multiple choice items and takes 40 minutes, to adm'inister.

The Shaw -Hiehle,Ildivichiallzed Computational' Skills Teet Is a 60 item untimed'
. . ,

test coveNtkadditton, subtraction, multiplication and-divieloh of fvhole numbers,
I

.,

factions and deCimals, as well ad. word problems. The testis, not multiple choice;

that is students must write in the correct answers.

The Minimal Mathematics-Proficiency Test (MMPT) was develbped by the school

'district and consists 'of 64 multiple choice items covering basic arithmetic skills.

The items are grouped into 16 areas with four items per area, and the student

receives one,point for each area passed. OnCe a. student passes an area by correctly

answering atleast three

those items again, i.e. ,

of the four items in that area, he or she is not tested with.

at posttestini the student receives onlyNitents in those

areas missed on the pretest.

. .

Of the 130 students, 316. had pre-and posttest scores on the CTBS.Math

Computations subtest, 229 had pre-and postteit scores in the Shawl -Hlehle, and 473

had pre- and posttest scores on the MMPT. Cut-off scores which were comparable

to those used to assign students to ESEA Title I math classes were identified for the

three tests; these are included in Tables 1-3. Student with pretest scores at ok
It

below the cut -off scores were labeled the "treatment group". and students with

pretest scores above the cut-off scores served as the "Comparison group":

Analyses. Procedures outlined by Tallmadge and Wood (1976) were used to

calculate prograM Impact. Both the Regression Projection Model, where treatment

effect is taken to be the differeage between the actual and estimated mean scores and

IP
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Table 1

SummarPof Rebulti on the CTBS Math

Group
Tree Control

Number with Pre- an
Posttest Scores

130 186

Pretest Mean 416,0 . 521.6
S. D. , 38.8

,Posttest Mean 471.9 541.6
S. D. 61.1 64.5

..1
Pre-Post Correlation .26 .55
Slope . 46 .89
Cuf-off Score 457
Combined Grdups Pre-Post . 62

,Correlation
. .,

Table 2 '

Summary of Results on the Shaw-Hiehle

.

Group
Treatment Control.

Number. with Pre- and
Posttest Scores

Pietest' Mean
S. D.

, \

111
)

22.6
5.78

.118

38.4
5.22

Posttest Mean 29.0 39.2
, S. D. 7.49 1 41 7.98

1

Pre -Post Correlation . 540 .506
Slope .700. . 774I'
Cuf-off Score 30
Combined Groups Pre-1390t .70

Correlation



Table 3

SummitY(ofResulta on the MMPT

('

Grout)
Treatthent -Control

Number Ali Tire- and
Posttest Scores

105 . . 368

,

Pretest Mean 3.44 10.98
1.29 3.20

Posttest Mean 10.15 15.26
S. D. 3.86 1.61

Pre-Post Correlation .260 .453
Slope . .777 .228
Cut-. f Score.
Conibined Groups Pre-Post

Correlation .66

Table 4

Summary of Results. of Significance Tests

Type of Analysis
Measurement Regression Projection Regression Iscontinuity

Instrument -NCE G3in t NCE Giin t
. at Mean at Cut-Off/

CTBS 4.40 3.14* 1.30 . 0.75

Shaw-Hiehle 2.15 1.78* 2.90 6.57*

MMPT -6.30 5.95* -4.42 6.22*

*S Ignificant . 05 level.

4
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the Regresiion Discontinuity model, where the difference between the treatment ,

group and the comparlion group.regression lines is tested at the point) tbere they
.

ciIntersect the pretest cut-off Boor% were used. Results were presente InNormal.

"Curve Equivalents. In addition, the significance tests propped by Horst, Tallmadge3-*

Wood,(1975).were.calcUiated, (See Table 4).
.

'-1 \ ,

IA

Results 'and Conclusions

Estimates of treatment impact at the pretest mean and cut-off score,

-respectively, were 4.4 and 1.3 Normal Curve Equivalents (NCE's)for the CTBS,

-6.30 and -4.42 NCE's for the MMPT, and 2.15 and 2.90 NCE's for,the Shaw-Hlehle.

All t tests used to compare results for the "treatment" and "comparison" groups'

were significant at the .05 level elccept for regression discontinuity analysis on
N

the CTBS.

.A slight floor_effect was observed for the "treatment our on the CTBS

pretest and a notable ceiling effect was observed_ forthetcOmparison group" 'on

the MMPT.posttest. No ceiling or floor effects were observed on the Shaw-Hiehle.

Pretest-posttest correlations were moderate: CTBS, .62; Shaw-Hiehle .70; and

MMPT, .66.

On the CTBS and the MMPT, results were consistent with what would have been

expected given the observed ceiling and floor effects, i.e. differences in treatment
I--

effect estimates at the pretest mean and cut-off score. However, on the Shaw- HIehie,

where no`ceiling or floor effects were encountered, comparable positivegains were

found using the regression projection and the regresidoh discontinuity approaches.

Tallmadge and Wood (1976, p.61) state that,

6



"If both,IneasUris of the treatment effect show positive gains ol
. .

comparable magnitudes, ,there oan be:little doubt that the .
have

...
treatment did, in fact, have itwaot."' . .

The proposed procedure, do not recommend examining results for statistical

aignificance. Significance.tests outlined by Horst et id (1976) were employed;., - r. ..
however, and would leitd one to conclude that,- based on,performanoe on the

P.

ShnwAliehle and the MMPT, a significant treatment effect existed, although in

opposite directions, I. e. , the effe6t was pcisitive in the Shaw-Hiehle and negative
, .

on the MMPT. Tue significant negative treatment effects observed on the MMPT

can easily be explained by ceiling effects and to a lesser extent the CTBS results

Might be a result-of floor effects if one examinee the slopes In Tables.1-3. Thus,

these results suggest that it is possible that even minor ceiling, or floor effects

might )6 ve a significant effect on assessing project impact. /
It'is recommended that if local school districts are to meet the objective stated

1

by Talimadge and W4eo4 (191.6) "to provide meaningful -comparable inormation about

ttle I projects'-', that lose attention be' paid,to model assumptions su h-as floor/

ceiling effects and c bind gram's, linearity in the absence of treatm t. Further,-

it is recommended that additional study be made of the consequences of violating

theie assumptions in order to 'ensurfir\that in fact, there is a treatment in effect.-

In cases whire ceiling and floor effects. are observed, it might be advisable to

consider alternatives to including all, treatment or cOmparison students in the analysis.--

Specifically; if a ceiling effect is noted for the comparison group, :an analysis which

deleted. all students scoring above,a c ut -off. score -might tr.ovide , results

which avoided- ceiling effects,and allowed for Stronger Interpretations of results.

In fact, it is possible, that the procedure of' including ''all--stients who do not receive
,

theTiile I treatment in the comparrian group might be modified to include only a
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suffaiint number and,range of 'students:to providean asoura!e estimate of the
N

Comparison group.'regression line. TestingTitle I and,all ceirapariion students with

a single test and avoiding floor effects with Title I 'students oailine effects within ,,)

.
the. Ciampa;ison 'Isoup might prove to be difficaft. A .pr which allowed studentst

%

. wity ceiling effects to be deleted from the evaluation analysis would probably assist ,.

11.

4V-

to a otd,the results *produced on the MMPT 'in Table 4.
'

It is generally recommended that pre:posttest correlattona be sufficiently high in
,.,

1 '';

-order to compute a special regression analysta.' The basis for this recommendation ' \--

. .
,

.
1is to insure some degree. of stability in,the estimates made ham) the regression \

f,. .

'analyses. The restriction in range within groups Whichis produced when Selection

for group membership is based on the pretest score will automatically lower the
0

pre-posttest correlations. Although the.pre-posttest correlations ford the three
k '

1
criteria. used in this study would likely be judged adequate; it is possible that the

'pre--posttest correlations rangbfrom .26 to :55 'within the treatment and ipbtrol

ps would have been judged inadequate.. If procedure.s outlined by, Guilford

65,p. 341-344), ,were used:to_adjUst.these c rrelations for restriction in range

e adjusted correlations could then be examin d for adequacy.. Thus;, it It recommended'

t tthin-group correlatirs in the spec isl re4ress ion evaluation models be interpreteci

fr .;.4.
_after restrIrion.in range is taken into:constde ation.

The sample sizes in thii study were reasonably large and ststisticanY significant

gains of two ta three lWE's were observed on he Shaw-Hiehle for which there were '

no floor brdceiling effects Some guidelines for Interpreting evithiktion results in

addition, to those already rovided are needed. These guidelines might include

_,actors tech as gains observed in other projects and,_objectives based on' estimated
Ay,

acjilevernent Increases as-a result of Title I services, e.g. a ten percent increase.
*
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The ,comparlscidof gains at the ,cutoff point and pretest means is a simple method, to
t

1

in\ achievement. \\ It is possible that the distributions of gains sill.be useful .in
i . .

i r X"

establishing "meaningful" project objectivei as data are reported under the propoiled: ,..
I 4

A

Title I evaluation'models. bit any event, we would recommend against interpreting
14

"aux NCE gains as positive .evidence program success".
. .

,

Finally, it$147a: that users of the Special aegression
,
Title I eyaluatio model

, ., , .

-will'ineed to be particularly sensitive to restrictions of mOdel assuinptiona. )2
..,...

concluded that the regression :T1....ttatOn might be more applicable it prooedres

which deleted data causing floor or ceiling effects Were adoPted. -Based upon the

results. of the Shaw-Hiehle-test, it appears° that guidelines in addition, to tests of

statistical significance and comparable impact estimates at the aut-off and pretest .

\ ,
, -!... . \

means will be needed in order to (hake meaningful. interpretations of evaluation resulig.

assist in Judging whether the treatment and comparison group regre slonlines are

homogeneotis. iitMiKht be rea.sonal0e to use actual tests of signifi epee in assessingill

the homogeneity of regression lines. .

tr

,In conclusion, the data in this paper provided evidence that care is nee4d in
".'

conducting-and intrepreting evaluations using the Special Regression model propcised

for Title I program evahlations. The potential usefulness of the model will be realized:II

only if procedures and techniquesare.used with the model which assist to insure that

the information,,containea in the data is. teased out and not lost or misinterpreted.
..

,.. . \ -,,
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